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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 3 sheets. 



3. This report contains indications relating to the following items: 
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II 
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Ml 




IV 
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Vlll 





citations and explanations suporting such statement 
Certain documents cited 
Certain defects in the international application 
Vlll 8 Certain observations on the international application 
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Box 



1 Observations whore certain claims were found unsearchable (Continuation of item 1 of first sheet) 



Thb Intammionai Search Report has not bean established in respect of certain claims under Article 1 7<2)(a) far the following reasons: 



| | Claims 



becausathey relate to subject matter not required to be searched by this Authority, namely: 



an extent that no maanaigfui International Search can be carried out* specifically: 

see FURTHER INFORMATION sheet PCT/ISA/219 



I— ' Because^ 



Box n Observations where unity of Invention is tacking (Continuation of ham 2 of first sheet) 



This International 



Searching Auihorfly found multiple invantto ns in this ittarnadonal application, as follows: 



□ As all required sddltkmai search fees were timely paid by the applicant this International Search Report covers all 
searchable claims. 



z r - ] As afl searchable claims touU be marched without effort fustifyir^ an additional fee. this Authority did not Invite payment 
— of anyafldibonaltee. 

a. I — I As only soma of the required additional search fees were timely paid by the applicant, this International Search Report 
1—1 c^o^tnosoda^^ 



4 I I Mo required additional search fees were timely paid by the applicant. Consequeritry. this International Search Report is 
1 — 1 restate the mvetiaon first men^ 



[~[ The additional search fees were accompanied by the applicants protest 
[ | No protest accompanied the payment of additional search fees. 
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FURTHER INFORMATION CONTINUED FROM PCTffSAJ 210 



Continuation of Box 1.2 
Claims Nos.: 9 



In view of the wording of claim 9 presently on file, which render it 
difficult, if not impossible, to determine the matter for which 
protection is sought, the present application fails to comply with the 
clarity and conciseness requirements of Article 6 PCT (see also Rule 
6.1(a) PCT) to such an extent that a meaningful search is impossible. 
Consequently, the search has been carried out for those parts of the 
application which do appear to be clear (and concise), namely claims 1-8. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT) - The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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Applicant's or agent's file reference 
00/121 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/41 6) 


International application No. 
PCT/EP00/08270 


International filing date (day/month/year) 
22/08/2000 


Priority date (day/month/year) 
22/08/1999 


International Patent Classification (IPC) or national classification and IPC 
C12Q1/68 


Applicant 

DOT DIAGNOSTICS B.V. et al. 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 3 sheets. 



3. This report contains indications relating to the following items: 
I IS Basis of the report 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



Certain observations on the international application 
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Date of submission of the demand 
08/03/2001 



Date of completion of this report 
26.11.2001 



Name and mailing address of the international 
preliminary examining authority: 
Europ an Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
Wieser, M 

Telephone No. +49 89 2399 8434 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/E POO/08270 



. I. Basis of the r port 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Articie 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)): 
Description, pages: 

1-25 as originally filed 



Claims, No.: 

1-11 as received on 05/1 1/2001 with letter of 02/1 1/2001 

Drawings, sheets: 

1/10-10/10 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

HI. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application, 
claims Nos. 9. 

because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 

□ the description, claims or drawings {indicate particular elements beioW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

G9 no international search report has been established for the said claims Nos. 9. 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-8,10,11 
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No: 



Claims 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1 



8,10,11 



Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 



1 



8,10,11 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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EXAMINATION REPORT - SEPARATE SHEET 



Section III 

Claims relating to inventions in respect of which no International Search Report 
has been established need not to be the subject of International Preliminary 
Examination (Rule 66(1 )(e) PCT. Accordingly, claim 9, which is identified in the 
International Search Report as not having been searched, is not subject of this 
International Preliminary Examination Report. 

Section V 

The following documents mentioned in the International Search Report are con- 
sidered as being the most relevant prior art: 

(A) WO-A-96/41 005 

(B) NUCLEIC ACIDS RESEARCH; vol. 22, no. 22, 
November 1994, pages 4840-4841 , XP0020 13669 

(C) WO-A-96/41 01 1 

(D) WO-A-98/59 243 

Claims 1-8,10, and 1 1 refer to a method, a device and a kit for detecting the 
presence of a nucleotide sequence within a dsDNA in a sample. The method is 
characterized in claim 1 by working steps (a) to (h), wherein steps (c) to (h) are 
performed by microarray technique on a solid glass support. 

Documents A and B (from the Applicants of the preset application), refer to the 
method of claim 1 (i.e. the point-EXACCT method), with the difference that 
according to claim 1 , the capturing step is carried out on a solid glass support 
coated with a first biotin layer to which, after drying, a second streptavidin layer is 
attached. In document A the exonuclease treated DNA oligonucleotide hybrids are 
captured on streptavidin-coated magnetic microspheres or on streptavidin-coated 
microspheres packed in columns. Other streptavidin-coated support matrices are 
said to be under investigation (see claims and example 2). 

The problem to be solved by the present application was to improve the point- 
EXACCT method in order to perform large scale nucleic acid analysis, enabling 
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simultaneous analysis of thousands of DNA sequences (see page 3 of the 
description). 

Chip- or microarray technology using Biotin-(Strept)avidin coated arrays is known 
in the art. Document C (see page 33) discloses a glass surface derivatized with an 
alkylamino linker which may be cross-linked to avidin to form an avidinated 
surface. Document D (see claims) refers to a method for attaching biotin 
covalently, i.e. by a photoactivation process, to a silicon dioxide support, and 
attaching streptavidin to immobilized biotin layer. 

Thus, none of these documents would encourage a skilled person to amend the 
teaching in documents A and B in a way to arrive at the subject-matter of claims 
1-8,10 and 11 in an obvious way. These claims meet the requirements of Article 
33(3) PCT. 

Section VIII 

Claim 8 item (a), referring to a device, should contain a reference to claim 7 
(Article 6 PCT). 
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Applicant's or agent's file reference 
00/121 



FOR FURTHER see Notification of Transmittal of international Search Report 
ACTION (F ° rm PCT/,SA/220) as wel1 as ' wnere applicable, item 5 below. 



International application No. 

PCT/EP 00/08270 



International filing date (day/month/year) 

22/08/2000 



(Earliest) Priority Date (day/month/year) 
22/08/1999 



Applicant 



DOT DIAGNOSTICS B.V. 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 6 sheets. 

PT| It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

[ ] contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 
□ 

□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



[X] Certain claims were found unsearchable (See Box I). 
[ [ Unity of invention is lacking (see Box II). 



4. With regard to the title, 

[X] the text is approved as submitted by the applicant. 

[ ] the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

| [ the text is approved as submitted by the applicant. 

|~X~| thejtext has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 



within one month from the date of mailing of this international search report, submit comments to this Authority. 
6. The figure of the drawings to be published with the abstract is Figure No. 
[ | as suggested by the applicant. 
| | because the applicant failed to suggest a figure. 
| | because this figure better characterizes the invention. 



[X] None of the figures. 
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International application No. 

PCT/EP 00/08270 


Box III TEXT OF THE ABSTRACT (Continuation of item 5 of the first sheet) 



The present invention provides an improved method of detecting the 
presence of a nucleotide sequence within a double - stranded DNA in a 
sample comprising the following steps: a) coating a solid support with 
a first layer of biotinylated serum albumin, and a second layer of 
streptaviding having sufficient density to perform efficient microarray 
analysis; b) digesting the double- stranded DNA with an exonuclease to 
convert double - stranded to single stranded DNA, derived form a mixture 
of target cells and other cells, to a single- stranded DNA; c) capturing 
a first nucleic acid probe adapted by biotin to said coated solid 
support defined in step a.; d) hybridizing (i) the single- stranded DNA 
with the first nucleic acid probe, and (ii) a second nucleic acid probe 
labeled with a detectable moiety which can hydbridize with the 
single -stranded DNA adjacent the hybridized first nucleic probe; e) 
ligatin the hybridized first and second nucleic acid probes in case of 
perfect match only; f) denaturing the ligated first and second nucleic 
acid probes from the hybridized single- stranded DNA; g) removing 
non-covalently bound labeled probes and single stranded DNA; and h) 
detecting captured detectable moiety indicating he presence of the 
nucleotide sequence within the double- stranded DNA in the sample; 
wherein steps c.-h. are performed by microarray technique. Also 

provided is a device and a kit suitable for carrying out said detection method. 
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a />x.^ k . ( Form PCT/ISA/220) as well as, where applicable, item 5 below. 
ACTION 
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International filing date (day/month/year) 


(Earliest) Priority Date (day/month/year) 


PCT/EP 00/08270 


22/08/2000 
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Applicant 
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This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This Internationa] Search Report consists of a total of 5 sheets. 

[X] It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I - ! the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 
□ 

□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



2. 
3. 



fX| Certain claims were found unsearchable (See Box I). 
I j Unity of invention is lacking (see Box II). 

With regard to the title, 

[X] the text is approved as submitted by the applicant. 

[ | the text has been established by this Authority to read as follows: 



With regard to the abstract, 

fX] the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
1 — 1 within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. 



I I as suggested by the applicant. [X] None of the figures. 

| | because the applicant failed to suggest a figure. 
IU because this figure better characterizes the invention. 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. | | Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. 2] Claims Nos.: 9 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3. [ ^| Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



B x II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



1 . [ I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
1 1 searchable claims. 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. P 1 As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
1 1 covers only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest j^j The additional search fees were accompanied by the applicant's protest. 

[ ~j No protest accompanied the payment of additional search fees. 
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Continuation of Box 1.2 
Claims Nos.: 9 



In view of the wording of claim 9 presently on file, which render it 
difficult, if not impossible, to determine the matter for which 
protection is sought, the present application fails to comply with the 
clarity and conciseness requirements of Article 6 PCT (see also Rule 
6.1(a) PCT) to such an extent that a meaningful search is impossible. 
Consequently, the search has been carried out for those parts of the 
application which do appear to be clear (and concise), namely claims 1-8. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EP0 policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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Section III 

Claims relating to inventions in respect of which no International Search Report 
has been established need not to be the subject of International Preliminary 
Examination (Rule 66(1 )(e) PCT. Accordingly, claim 9, which is identified in the 
International Search Report as not having been searched, is not subject of this 
International Preliminary Examination Report. 

Section V 

The following documents mentioned in the International Search Report are con- 
sidered as being the most relevant prior art: 

(A) WO-A-96/41 005 

(B) NUCLEIC ACIDS RESEARCH; vol. 22, no. 22, 
November 1 994, pages 4840-4841 , XP00201 3669 

(C) WO-A-96741 011 

(D) WO-A-98/59 243 

Claims 1 -8, 1 0, and 1 1 refer to a method, a device and a kit for detecting the 
presence of a nucleotide sequence within a dsDNA in a sample. The method is 
characterized in claim 1 by working steps (a) to (h), wherein steps (c) to (h) are 
performed by microarray technique on a solid glass support. 

Documents A and B (from the Applicants of the preset application), refer to the 
method of claim 1 (i.e. the point-EXACCT method), with the difference that 
according to claim 1 , the capturing step is carried out on a solid glass support 
coated with a first biotin layer to which, after drying, a second streptavidin layer is 
attached. In document A the exonuclease treated DNA oligonucleotide hybrids are 
captured on streptavidin-coated magnetic microspheres or on streptavidin-coated 
microspheres packed in columns. Other streptavidin-coated support matrices are 
said to be under investigation (see claims and example 2). 

The problem to be solved by the present application was to improve the point- 
EXACCT method in order to perform large scale nucleic acid analysis, enabling 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



• INTERNATIONAL PRELIMINARY International application No. PCT/EP00/08270 
EXAMINATION REPORT - SEPARATE SHEET 

simultaneous analysis of thousands of DNA sequences (see page 3 of the 
description). 

Chip- or microarray technology using Biotin-(Strept)avidin coated arrays is known 
in the art. Document C (see page 33) discloses a glass surface derivatized with an 
alkylamino linker which may be cross-linked to avidin to form an avidinated 
surface. Document D (see claims) refers to a method for attaching biotin 
covalently, i.e. by a photoactivation process, to a silicon dioxide support, and 
attaching streptavidin to immobilized biotin layer. 

Thus, none of these documents would encourage a skilled person to amendthe 
teaching in documents A and B in a way to arrive at the subject-matter of claims 
1-8,10 and 11 in an obvious way. These claims meet the requirements of Article 
33(3) PCT. 

Section VIII 

Claim 8 item (a), referring to a device, should contain a reference to claim 7 
(Article 6 PCT). 
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Revised Claims 
(2November2001) 

1. A method of detecting the presence of a nucleotide sequence within a 
5 double-stranded DNA in a sample comprising the following steps: 

a. coating a solid glass support with a first layer of biotinylated serum albumin 
in an amount to create sufficient binding sites for the capture probes, drying said first layer 
and incubating said first dried layer with a second layer of streptavidrn having sufficient 
density to perform efficient microanray analysis; 
10 b. digesting the doi&le-stranded DNA with an exonudease to convert double- 

stranded to single stranded DNA, derived from a mixture of target cells and other cells, to 
a single-stranded DNA; 

c. capturing a first nucleic acid probe adapted by biotin to said coated solid 
support defined in step a.; 
16 d. hybridizing (I) the single-stranded DNA with the first nucleic acid probe, and 

(ii) a second nucleic acid probe labeled with a detectable moiety which can hybridize with 
the single-stranded DNA adjacent the hybridized first nucleic probe; 

e ; ligating the hybridized first and second nucleic acid probes in case of 
perfect match only; 

20 f. denaturing the ligated first and second nucleic acid probes from the 

hybridized single-stranded DNA; 

g. removing non-covalently bound labeled probes and single stranded DNA; 

and 

h. detecting captured detectable moiety indicating the presence of the 
25 nucleotide sequence within the double-stranded DNA in the sample; 

characterized In that steps c.-h. are performed by microarray technique. 

2. The method of claim 1, wherein step d (Ii) is adapted with the use of a 
mixture of partly randomized probes to allow detection of mutations without knowing the 

30 site and type of mutation beforehand. 

i ' 

3. The method according to claim 1 or claim 2, wherein said sotid glass 
support is made of Starfrost glass. 
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4 Th method of any on of claims 1 to 3, wherein first nucleic acid probes 
are printed on said solid glass support or are built on said solid glass support by tight- 
directed oligonucleotide synthesis, 

.5 5. The method of any one of claims 1 to 4, wherein the detectable moiety on 

the second nucleic acid probe is digoxigenin, and the detecting step is performed by 
binding the digoxigenin with anti-digoxigenin antibody fragments. 

6. A device suitable for carrying out the detection method as claimed in any 
10 one of the preceding claims, which comprises a solid glass support having a coating which 

is obtainable by the method comprising coating said solid glass support with a first layer of 
biottnylated serum albumin in an amount to create sufficient binding sites for the capture 
probes, drying said first layer, and incubating said first dried layer with a second layer of 
streptavidin having sufficient density to perform efficient microarray analysis. 

15 

7. The device according to claim 6. wherein the said solid glass support is 
made of Starfrost glass. 

8. A kit comprising: 

20 a, a device suitable for carrying out the detection method according to the 

present invention as claimed in any one of claims 1 to 7; 

b. optionally an exonuclease; 

c. a first nucleic acid probe which binds to target DNA and which is adapted 
with a capture moiety; 

25 d. a second nucleic acid probe which binds to target DNA adjacent the first 

probe and which is labeled with a detectable moiety; and 
e. optionally a ligase. 

0. A method for organizing microarray analysis on a solid glass support for 
30 rapid visual detection of abnormalities which comprises arranging a duplicate set of probes 
where the first series of arrays are for the wild-type mutation order and the second series 
of arrays are for the classical sequencing order. - 
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10. The method of claim 1, wherein prior to th drying in step a parafilm, 
preferably covered by a weight, or a surfactant is added to enhance the distribution of said 
first layer. 

5 11. The device of claim 6, wherein the solid glass support is obtainable by the 

method In which prior to the drying in step a parafilm, preferably covered by a weight, or a 
surfactant is added to enhance the distribution of said first layer. 
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v 

Claims 

1. A method of detecting the presence of a nucleotide sequence within a 
double-stranded DNA in a sample comprising the following steps: 

5 a. coating a solid support with a first layer of biotinylated serum albumin, and a 

second layer of streptavidin having sufficient density to perform efficient microarray 
analysis; 

b. digesting the double-stranded DNA with an exonuclease to convert double- 
stranded to single stranded DNA, derived from a mature of target cells and other cells, to 

to a single-stranded DNA; 

c. capturing a first nucleic acid probe adapted by biotin to said coated solid 
support defined in step a.; 

d. hybridizing (i) the single-stranded DNA with the first nucleic acid probe, and 
(ii) a second nucleic acid probe labeled with a detectable moiety which can hybridize with 

15 the single-stranded DNA adjacent the hybridized first nucleic probe; 

e. ligating the hybridized first and second nucleic acid probes in case of 
perfect match only; 

f. denaturing the figated first and second nucleic acid probes from the 
hybridized single-stranded DNA; 

20 g. removing non-covatently bound labeled probes and single stranded DNA; 

and 

h. detecting captured detectable moiety indicating the presence of the 
nucleotide sequence within the double-stranded DNA in the sample; 

characterized in that steps c.-h. are performed by microarray technique. 

25 

2. The method of claim 1, wherein step d (u) is adapted with the use of a 
mixture of partly randomized probes to allow detection of mutations without knowing the 
site and type of mutation beforehand, 

30 3. The method according to daim 1 or claim 2, wherein said solid support is 

made of glass, preferably Starfrost glass. 

4. The method of any one of claims 1 to 3, wherein first nucleic acid probes 
are printed on said solid support or are built on said solid supp rt by light-directed 
35 oligonucleotide synthesis. 
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5. The method of any one of claims 1 to 4, wh rein the detectable moi ty on 
the second nucl ic acid probe is digoxigenin, and the detecting step is performed by 
binding the digoxigenin with ahtl-digoxigenin antibody fragments. 

5 6. A device suitable for carrying out the detection method as claimed in any 

one of the preceding claims, which comprises a solid support having a coating comprising 
a first layer of biotinylated serum albumin, and a second layer of streptavidin having 
sufficient density to perform efficient microarray analysis. 

10 7. The device according to claim 8 t wherein the said solid support is made of 

glass, preferably Starfrost glass. 

8. A kit comprising: 

a. a device suitable for carrying out the detection method according to the 
15 present invention as claimed in any one of claims 1 to 7; 

b. optionally an exonudease; 

c. a first nucleic acid probe which binds to target DNA and which is adapted 
with a capture moiety; 

d. a second nucleic acid probe which binds to target DNA adjacent the first 
20 probe and which is labeled with a detectable moiety; and 

e. optionally a ligase. 

9. A method for organizing microarray analysis on a solid support for rapid 
visual detection of abnormalities which comprises arranging a duplicate set of probes 

25 where the first series of arrays are for the wild-type mutation order and the second series 
of arrays are for the classical sequencing order. 
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VIII. Certain observations on the international application 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
E3 claims Nos. 9. 

because: 

the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 

the description, claims or drawings {indicate particular elements beloW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

no international search report has been established for the said claims Nos. 9. 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-8,10,11 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)y. 
Description, pages: 

1 -25 as originally filed 

Claims, No.: 

1-11 as received on 05/11/2001 with letter of 02/11/2001 

Drawings, sheets: 

1/10-10/10 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: f which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
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□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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(54) Title: IMPROVED METHOD FOR NUCLEOTIDE DETECTION AND DEVICES USED THEREIN 

1-H 

(57) Abstract: The present invention provides an improved method of detecting the presence of a nucleotide sequence within a 
double- stranded DNA in a sample comprising the following steps: a) coating a solid support with a first layer of biotinylated serum 
albumin, and a second layer of streptaviding having sufficient density to perform efficient microarray analysis; b) digesting the 
double-stranded DNA with an exonuclease to convert double-stranded to single stranded DNA, derived from a mixture of target cells 
£2 and other cells, to a single-stranded DNA; c) capturing a first nucleic acid probe adapted by biotin to said coated solid support defined 
^ in step a; d) hybridizing (i) the single-stranded DNA with the first nucleic acid probe, and (ii) a second nucleic acid probe labeled 
* s -* with a detectable moiety which can hybridize with the single-stranded DNA adjacent the hybridized first nucleic probe; e) ligating 
the hybridized first and second nucleic acid probes in case of perfect match only; f) denaturing the ligated first and second nucleic 

acid probes from the hybridized single-stranded DNA; g) removing non-covalently bound labeled probes and single stranded DNA; 

and h) detecting captured detectable moiety indicating the presence of the nucleotide sequence within the double-stranded DNA in 
the sample; wherein steps c.-h. are performed by microarray technique. Also provided is a device and a kit suitable for carrying out 
said detection method. 



